The Cerrado has fruit species of great potential of use in commercial systems of agricultural production. They are obliged to carry out studies on the production of seedlings, contributing to a perpetuation of these species. The objective of this study was to evaluate the effect of different substrates and different doses of Basacote ® on the emergence and early development of B. gaudichaudii plants. The experiment was conducted in a greenhouse in the experimental area of the Goiano Federal Institute-Campus Ceres. Experiment 1 was composed of six treatments (six compositions) and experiment 2 consisted of 5 treatments (five doses of Basacote ® ). The experimental design was a randomized complete block with four replicates and 12 plants per experimental plot. The variables analyzed were emergence, height, lap diameter, number of leaves, root system length, survival rate and fresh and dry matter of the aerial part and root system. The substrate composed of bovine manure + Plantmax ® + soil provides better conditions for growth and development of mamacadella plants. The mamacadela seedlings do not tolerate high levels of organic matter in the substrate. For the production of Brosimum gaudichaudii seedlings the use of the 6.48 g dose of Basacote ® plant -1 is indicated.
The mamacadela develops well in poor soils, presenting efficient extraction of nutrients due to characteristics of its root system. However, the presence of fertilizers in adequate doses and preferably with mechanisms of slow release of nutrients, avoiding losses due to leaching and volatilization, should be used to guarantee the quality of the seedlings.
Considering the above, this study aimed to evaluate the effect of different substrates and different doses of Basacote ® on the emergence and initial development of Brosimum gaudichaudii plants.
Method

Experimental Area
The experiment was conducted in a greenhouse at the Goiano Federal Institute-Ceres Campus (15°21′0.6″S, 49°35′55.6″W and 565 m altitude), located in the city of Ceres, State of Goiás, from October 2016 to June 2017. The temperature and relative humidity of the average air registered inside the greenhouse during the period of conduction of the experiment was 25.9 ºC and 75.5%, respectively.
Seed Collection for Seedling Production
The seeds were collected from fruits of mamacadela in plants located in an area of natural occurrence, in the cities of Faina and Itapuranga, during the maturation period of the fruits (September/October), when the spontaneous fall began. The fruits were manually pulped soon after harvest and the seeds washed in running water until complete removal of the mucilage.
After the processing, the moisture content of the seeds was determined by the greenhouse method of gravitational circulation at 105±3 ºC for 24 hours and the mass of one thousand seeds (Brazil, 2009) . The biometric characteristics of the seeds were also determined: length, width and thickness, using a digital caliper, in 50 seeds, randomly selected. The sowing was done soon after, using three seeds per container, 1.5 cm deep. The containers used were polyethylene bags with dimensions of 30 cm × 12 cm.
Experimental Design and Treatments
The design was a randomized complete block design, with four replications and 12 plants per experimental plot. Two experiments were implemented in which experiment 1 consisted of 6 treatments and experiment 2 was composed of five treatments.
The treatments consisted of different substrates S1 (coarse soil + soil, 1:1), S2 (Substrate commercial-Plantmax ® ), S3 (Plantmax ® + coarse sand + soil, 1:1:1), S4 (1:1:3), S5 (bovine manure + soil, 2:3) and S6 (charcoal rice husk + Plantmax ® + soil, 1:1:1) and different doses of Basacote ® D1 g plant -1 ), D2 (2.5 g plant -1 ), D3 (5 g plant -1 ), D4 (7.5 g plant -1 ) and D5 (10 g plant -1 ). Fertilizer doses were tested on the substrate prepared with coarse sand + soil (1:1).
The Basacote formulation used was 16-25-6. Basacote ® is a fertilizer with a release time of about 3 to 9 months containing 16% N, 25% P 2 O 5 and 6% K 2 O, 1% MgO, 2.5% S, 0.27 % Fe, 0.01% B, 0.015% Zn, 0.05% Cu, 0.05% Mn and 0.015% Mo (Compo Expert, 2018).
Variables Analyzed
The seedling emergence count started on the 19th day after sowing (DAS) and was performed daily, considering as emerged those that reached 1 cm in height. The emergence data were used to analyze the variables: emergence percentage (PE), emergence speed index (IVE) and emergence time (TE) (equations 1, 2 and 3). The IVE was calculated by the formula proposed by Maguire (1962) .
where, IVE = emergence speed index; E1, E2, … En = number of normal seedlings computed in the first, second and last count; N1, N2, ... Nn = number of days of sowing at the first, second and last count.
TE = DE1+DE2+… DEn/NS
where, TE = emergence time; DE1, DE2 ... DEn = number of days of sowing at the emergence of the first, second and last seedlings in each package; NS = number of seeds used in each package.
where, PE = emergence percentage; NPE = number of seedlings emerged for each treatment; TS = total of seeds for each treatment.
After the emergence stability, at 55 DAS, the thinning was done leaving the seedling more vigorous by packaging and the biometric evaluation was started.
The biometric evaluation was performed monthly, in a six-month period, the initial seedling height (ALTI), final seedling height (ALTF), initial lap diameter (DIAI), final lap diameter (DIAF), initial leaf number (NFI), final leaf number (NFF), height growth rate (TCALT), growth rate in diameter (TCDIA) and leaf number growth rate (TCNF). The variable growth rates were calculated by estimating a linear regression coefficient of the original variable over time, for each plant, from the data obtained from six height readings, basal diameter and number of leaves of each seedling for seven months.
At the end of the experiment, the following numbers were analyzed: the survival rate (SOBR), root system length (COMR), fresh mass of the aerial part (MFA), fresh mass of the root system (MFR), dry mass of the aerial part (MAS) and dry mass of the root system (MSR). Three plants per treatment were used for the destructive analysis. In order to determine the dry mass, the aerial part was separated from the root system and conditioned in paper envelopes, later transferred to a forced circulation oven at 60 ºC, remaining until reaching a constant mass. The constant weight was obtained between the third and seventh day.
Statistical Analysis
The results of experiment 1 were submitted to analysis of variance, and the treatments were compared by the Skott Knott test, at 5% probability, and the results of experiment 2 were submitted to regression analysis, both using the statistical program R version 3.4 .3.
Results and Discussion
The moisture content of the seeds (wet basis) was 41.68% and the mass of one thousand seeds was 2135.93 g.
The weight of a thousand seeds is important to verify the vigor of the seeds, because the more reserves the seeds have, the greater the value of their mass. And consequently, the greater amount of reserves favors the emergence and development of the seedlings.
The analyzed seeds presented length, width and average thickness of 19.56 mm, 15.81 mm and 11.26 mm, respectively (Table 1) . According to Ma et al. (2019) Plants originating from larger seeds have survival advantages and higher biomass growth after emergence. They present, more vigorous seedlings (Faria, Albuquerque, & Coelho, 2013) . According to Silva, Mendonça, Medeiros, Freitas, and Góis (2010) the classification of seeds by size or weight is a strategy that can be adopted to standardize emergence of seedlings and to obtain seedlings of similar size or greater vigor.
Experiment 1
Seedling emergence started at 19 DAS, stabilizing at 55 DAS, but seedlings emerged up to 86 DAS. Viu, Costa, Viu, Silva, and Campos (2007) , evaluating the germination and growth of B. gaudichaudii seedlings under different substrates, also observed the onset of emergence around 19 DAS. The percentage of emergency, time of emergency and index of emergency speed were not influenced by the substrate (Table 2) . Note. Averages followed by the same letter in each column do not differ from each other by the Skott Knott Test, at 5% probability. S1: coarse sand + soil (1:1); S2: Commercial Substrate-Plantmax ® ; S3: Plantmax ® + coarse sand + soil (1:1:1); S4: bovine manure + Plantmax ® + soil (1:1:3); S5: bovine manure + soil (2:3) and S6: charcoal rice husk + Plantmax ® + soil (1:1:1).
The substrates that provided the greatest growth to the characters related to aerial development and growth rates, in height and diameter, of the mamacadela plants were treatments S4 and S5 (Table 3) . Probably, this occurred due to the porosity of the substrates, facilitating the growth of the seedlings. The substrate S4 and S5 presented in their composition organic matter, also influenced positively in the growth of the species, promoting the increase in the diameter and number of leaves of plants of mamacadela. Note. Averages followed by the same letter in each column do not differ from each other by the Skott Knott Test, at 5% probability. S1: coarse sand + soil (1:1); S2: Commercial Substrate-Plantmax ® ; S3: Plantmax ® + coarse sand + soil (1:1:1); S4: bovine manure + Plantmax ® + soil (1:1:3); S5: bovine manure + soil (2:3) and S6: charcoal rice husk + Plantmax ® + soil (1:1:1).
Silva, Oliveira, Mendonça, and Soares (2011) also observed significant increases in the height, diameter of the lap and number of leaves in mangaba plants, when cultivated in substrates that presented in their composition manure and carbonized rice husk. However, Paiva Sobrinho et al. (2010) , verified that this same composition presented low increments when compared to the soil. According to Santos et al. (2011) the soil fertility itself was sufficient to meet the needs, so the addition of organic compound promoted nutritional imbalance, consequently causing a phytotoxic effect, impairing the absorption of certain nutrients.
It was observed that plants cultivated in substrate with organic matter in their composition showed an increase in the number of leaves. This efficiency occurred due to the presence of nitrogen in the bovine manure, favoring the vegetative growth, and consequently the emission of leaves.
The leaf number growth rate decreased during the experimental period, since in the final evaluation the number of leaves was lower than that observed in the initial evaluation, thus assuming a negative value (Table 3) . This occurred due to the survival strategy adopted by this species against the reduction of temperature and humidity of the air, with loss or replacement of the leaves.
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